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Abstract 
In southern Asia, there are three large-scale wave-like mountains ranging from 
the Tibetan Plateau westward to the Iranian Plateau and the Armenian Pla-
teau. On the southern side between plateaus, there are the Indian Peninsula 
and the Arabian Peninsula. What dynamic mechanisms form the directional 
alignment of the three plateaus with the two peninsulas remains a mystery. In 
the early stages of the Earth’s geological evolution, the internal structure of 
the Earth was that the center was a solid core, and the outmost layer was a 
thin equatorial crust zone separated by two thick pristine continents in polar 
areas, while the middle part was a deep magma fluid layer. Within the magma 
fluid layer, thermal and dynamic differences triggered planetary-scale vertical 
magma cells and led to the core-magma angular momentum exchange. When 
the core loses angular momentum and the magma layer gains angular mo-
mentum, the movement of upper magma fluids to the east and the tropical 
convergence zone (TCZ) drives the split and drift of two thick pristine conti-
nents, eventually forming the current combination of these plateaus and pe-
ninsulas and their wave-like arrangement along the east-west direction. Among 
them, the horizontal orthogonal convergence (collision) of upper magma fluids 
from the two hemispheres excited the vertical shear stress along the magma 
TCZ, which is the dynamic mechanism of mountain uplifts on the north side 
and plate subductions on the south side. To confirm this mechanism, two 
examples of low-level winds are used to calculate the correspondence between 
cyclone/anticyclonic systems generated by the orthogonal collision of airflows 
along the atmospheric TCZ and satellite-observed cloud systems. Such com-
parison can help us revisit the geological history of continental drift and oro-
geny.  
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1. Introduction 

The Tibetan Plateau in southern Asia is known as the roof of the world. However, 
it does not exist in isolation, with the Iranian Plateau and the Armenian Plateau 
lined up on its western side [1]. On the southern side between these three pla-
teaus are the Indian Peninsula and the Arabian Peninsula. Synoptically, the area 
of southern Asia is under the tremendous attack of compressive forces from sur-
rounding regions, which has caused tight folding and resulted in wave-like struc-
ture of topography. It has an acute nose of waves in the western Tibetan Plateau. 
The adjacent Iranian Plateau in the west has an open saddle, whereas it further 
in the west Armenian Plateau is an open vertex with smooth convexity. As com-
pared to the Tibetan Plateau, the Armenian Plateau and the Iranian Plateau are 
relatively open under less stress. The intensity of stress in the western Tibetan Pla-
teau is high, which further in the east, ease out and became open and flat. Visually, 
the resultant forces of this compressive system pushed the Tibetan Plateau and 
the Armenian Plateau towards the North and the Iranian Plateau towards the 
south. Historically, most earthquakes occurred along the wave-like tectonic belt. 
This complex tectonic environment has severely affected the drainage evolution 
and valley development sequence of the various basins of the Indian Himalayas 
and the fluvial terraces since the Quaternary Period [2] [3]. There are many sen-
sory descriptions that require a theory to confirm. First, what dynamic mechanisms 
form this wave-like structure of topographical uplift remains a mystery. 

There are two main hypotheses about the uplift cause of mountains or plateaus, 
which are continental collision and mantle plume. The most widely accepted 
hypothesis is that the uplift of the Tibetan (Iranian) Plateau is primarily a result 
of the collision between the Indian (Arabian) and Eurasian tectonic plates [4] [5] 
[6] [7]. It is believed that around 50 million years ago, the Indian Subcontinent 
began colliding and subducting with the Eurasian Plate, leading to the gradual 
uplift of the Tibetan Plateau [8] [9]. This hypothesis explained mountain uplift 
through the convergence or collision of tectonic plates has some limitations. 
While this process can lead to the uplift of mountain ranges, such as the effect of 
continental collision in southern Asia, the specific mechanisms of crustal thick-
ening and mountain building within the collision zone are not fully understood 
[10]. Questions include how rapidly suturing taken place, what extent the colli-
sion of continents affects plate motion, how much shortening of continental 
crust occurs, how this shortening occurs and how it is distributed in space. Al-
though continental collision can provide a broad framework for understanding 
mountain uplift, it does not offer precise predictability of the exact locations and 
characteristics of mountain ranges. Therefore, this hypothesis is difficult to pre-
cisely determine the relationship between tectonic events and orogenic times. 
Fundamentally, it does not explain the whereabouts of the Indian plate before 
this time, nor does it explain what the force of the Indian plate drifting north-
ward is and what the mechanism of the Indian plate sinking under the Eurasian 
plate is. 
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The mantle plume hypothesis proposes that there are localized upwellings of 
abnormally hot and buoyant material from the Earth’s mantle to the surface. 
According to this hypothesis, these plumes of molten rock, or magma, rise from 
deep within the mantle and can produce volcanic activity at the Earth’s surface. 
The mantle plume hypothesis suggests that these plumes are relatively statio-
nary, while the tectonic plates move above them. There are many studies on the 
roles of mantle plumes and remnants in the uplift of the Tibetan Plateau [11] 
[12] [13]. One limitation of the hypothesis is the lack of direct observational 
evidence such as detailed physical structures for mantle plumes because they are 
inferred based on surface features such as volcanic activity and hotspot tracks 
[14] [15]. While mantle plumes can contribute to localized uplift in volcanic re-
gions, they are not considered a primary mechanism for the uplift of entire moun-
tain ranges. The relatively slow uplift rates associated with mantle plumes are 
insufficient to explain the rapid and large-scale uplift observed in many moun-
tain ranges. On the other hand, the presence and significance of mantle plumes 
are still a subject of scientific debate because there is a geological controversy 
between plate and plume hypotheses [16] [17]. 

In addition to the two main mountain uplift hypotheses mentioned above, 
there are other hypotheses, such as the climate-driven hypothesis. The influence 
of climate drives on mountains comes mainly from external (surface) processes 
such as airflows and water flows. However, this hypothesis is highly controver-
sial [18] [19] [20] [21]. Does plateau uplift affect the climate (monsoon), or does 
a change in climate cause the plateau uplift? The prevailing opinion assigns that 
the Tibetan Plateau plays a crucial role in shaping the Asian climate. The oppo-
site view is that climate change alters the load on the plateau through erosion 
and changing alpine glaciation (ice sheets), causing the plateau to rise again. The 
reason for this controversy comes from the lack of sufficient observational data 
and judgment of geopotential energy sources. Climate change is an event that 
occurs in the atmosphere and hydrosphere, while plateau uplift is an event that 
occurs on the Earth’s crust. The altitude (geopotential energy accumulation rela-
tive to sea level) of the latter can only be explained by the dynamics of the Earth’s 
interior. So, we should go back to the first two hypotheses. Continental colli-
sions and mantle plumes (volcanic activity) are traces of crustal activity left on 
the Earth’s surface during geological periods. They are all dynamic interactions 
that occur inside the Earth. The former is a large-scale horizontal action, and the 
latter is a vertical action on a local scale. 

The previous views believe that the uplift of the Tibetan Plateau is a complex 
and ongoing geological process that occurred over a considerable span of time. 
The timescales vary depending on the specific geological processes being consi-
dered. The major uplift of the Tibetan Plateau is attributed to the collision be-
tween the Indian Subcontinent and the Eurasian Plate, which began in the Ce-
nozoic Era, approximately 66 - 55 million years ago [6] [22]. The initial stages of 
uplift are thought to have started during the Eocene epoch (56 - 34 million years 
ago) and continued into the Miocene epoch (23 - 5 million years ago) [23]. The 
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most significant uplift and crustal thickening of the Tibetan Plateau are believed 
to have occurred during the late Miocene epoch and have continued into the 
present [24]. It was believed that this period corresponds to the intensification of 
the collision between the Indian and Eurasian plates, resulting in the formation 
of the highest peaks in the Tibetan Plateau, including the Himalayas. The Qua-
ternary Period, which encompasses the past 2.6 million years, is characterized by 
alternating glacial and interglacial periods as the climate-driven uplift hypothesis 
[25]. These climatic cycles have also influenced the uplift of the Tibetan Plateau. 
The above time traceback is largely shorter than several billion years and is not 
associated with the formation and breakup of supercontinents. We believe that 
the process of supercontinent assembly and dispersal such as Pangaea and Gond-
wana should also form the uplift of mountains, particularly the formation of pla-
teaus in southern Asia.  

Considering the internal dynamics of the early Earth, we study how large-scale 
horizontal motion energy inside the Earth can be regionally converted into vertical 
convective motion energy (mountain uplift). In our recent article on continental 
drift and orogeny [26], the study time traceback forwards to the early Earth about 
4.54 billion years ago in the formation of the Earth’s pristine crust, spatially con-
sidering the relative motion of the upper magma fluids caused by the exchange 
of angular momentum between the inner solid core and the outer magma layer. 
During the early geological evolution of the first loss of angular momentum in 
the core and the angular momentum gained by magma, the primordial conti-
nents formed at the middle and high latitudes of the two poles separated due to 
the eastward movement of magma fluids and the effect of Coriolis force towards 
the equator. The separated continental plates in the Northern Hemisphere drifted 
southeastward while the plates in the Southern Hemisphere drifted northeast-
ward. Finally, continental plates drift from both hemispheres to the tropical 
convergence zone (TCZ) and an orthogonal collision occurs. Orthogonal colli-
sions between continental plates driven by the horizontal motion of magma flu-
ids can create shear stresses perpendicular to the ground. The two directions of 
shear stress can explain the uplift of the Tibetan Plateau on the northern side 
and the subduction of the continental plate on the southern side. Therefore, the 
purpose of this paper is to use such shear stresses in Section 2 to explain the up-
lifted dynamics of not only the Tibetan Plateau, but also the Iranian Plateau and 
the Armenian Plateau in detail. Section 3 gives the dynamics of the formation of 
multiple vortex cloud systems on the Pacific atmospheric TCZ. Section 4 com-
pares the similarities between the southern Asian plateaus and the anomaly cloud 
systems along the Pacific TCZ. To demonstrate the effect of shear stress, Section 
5 specifically calculates two temporal examples of vortex cloud systems formed 
by the updraft on the Pacific atmospheric TCZ. Finally, results and discussion 
are given in Section 6.  

2. Wave-Like Plateau Belt in Southern Asia 

Geographically, the southern part of Asia is divided into three regions: Southeast 
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Asia, South Asia, and Southwest Asia. Southeast Asia includes the Sino-Indian 
Peninsula and islands around the South China Sea, so that the geomorphology is 
dominated by peninsulas and islands. South Asia is dominated by the Indian Pe-
ninsula, including neighboring Pakistan, Bangladesh, and Sri Lanka. But the to-
pography of South Asia includes the Tibetan Plateau in southwestern China and 
the Deccan Plateau on the Indian Subcontinent. Among them, the Tibetan Pla-
teau is the largest and highest plateau in the world. Southwest Asia includes the 
Iranian Plateau in the north and the countries west of it, while the main body of 
the south is the Arabian Peninsula. The alpine terrain of Southwest Asia mainly 
includes the Iranian Plateau, the Arabian Plateau, and the Armenian Plateau. 

In Figure 1, the red dotted line indicates the location of the tropical conver-
gence zone (TCZ) of the upper magma fluids early in the Earth’s geological evo-
lution. This convergence zone running approximately east-west orientation in 
southern Asia is a part of the entire TCZ along the intertropical circle [26]. The 
terrain on its north side is tall while the terrain on its south side is topographic 
troughs or low-lying zones. In South Asia, the low-lying zone near the TCZ se-
parates the Tibetan Plateau on the north side from the Deccan Plateau on the 
south side. In Southwest Asia, low-lying zones near the TCZ separate the Iranian 
Plateau and Armenian Plateau on the north side from the Arabian Plateau on 
the south side. On the north side of the TCZ, from east to west, the Tibetan Pla-
teau, the Iranian Plateau, and the Armenian Plateau show a step-like distribution 
or fluctuating distribution in terms of topographic height. On the entire Eura-
sian territory north of the TCZ, the tall and broad mountainous plateaus are lo-
cated on the Tibetan Plateau and extended northeastward to Lake Baikal in the 
Far East. Geomorphologically, it is obviously impossible to explain such a wide 
and tall topographic formation by the subduction of the Indian Plate to the  
 

 

Figure 1. Three plateaus (A1 - A3) formed on the north side of magma-fluid tropical 
convergence zone (red dashed line) in southern Asia. The letters C1 - C3 indicate the three 
topographic troughs or low-lying zones, and the letters H1 - H3 indicate the three ortho-
gonal convergence (collision) points formed by the magma fluid motions (arrows) on 
both sides of the convergence zone. 
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Asian Plate. Moreover, there are many fluctuations in the terrain from the Tibe-
tan Plateau to Lake Baikal. 

If the formation of the Iranian Plateau and the Armenian Plateau is explained 
by the subduction of the Arabian Plateau, then the Arabian Plateau has under-
gone clockwise and counterclockwise rotations. So how can it explain the forma-
tion of the Red Sea to the south and the Persian Gulf to the north? Interestingly, 
there were at least three fluctuations on this convergence zone in Asia. The 
three-southward wave-like bends along the convergence zone are indicated by 
the black arrows and the letter A in Figure 1. The three-northward wave-like 
bends along the convergence zone are indicated by the purple arrows and the 
letter C. In this way, the three plateaus in southern Asia are well indicated by the 
three wave-like bends. 

According to our recent article [26], the Tibetan Plateau was formed at the 
beginning of Earth’s geological evolution. At that time, the original crust was 
thin. The Earth’s crust and the separated continental plates floated on top of the 
magma fluids. The collision of Asian continental plates with the Indian Plate 
near the convergence zone has resulted in the subduction of the southern plates 
and the uplift of the northern plates. This new crust, which is locally thickened, 
will provide an equilibrium on the magma fluids. The balance is expressed in the 
fact that the higher the mountain terrain on the ground, the deeper the embed-
ded in the magma. It is the so-called, how high a mountain is, how deep its root 
is. Therefore, the three wave-like plateaus protruding from the surface of south-
ern Asia correspond to the three wave-like mountain roots in the upper magma 
layer. In this paper, the plate is defined as the continental crust above sea level. 

According to the three tall topographic plateaus along the convergence zone 
in Figure 1, there are corresponding fluctuations in the movement of the upper 
magma fluids. As indicated by the three pairs of arrows, the moved directions of 
adjacent magma fluids on both sides of the convergence zone are orthogonal. 
This phenomenon shows that there is a story in the history of geological evolu-
tion. The Tibetan Plateau, the Iranian Plateau and the Armenian Plateau may be 
traces left by the interaction of continental plates which were driven by magma 
fluids. Obviously, the thermal drive caused by the radioactive decay of local Earth’s 
internal material and the dynamic drive of local mantle convection are difficult 
to explain the topographic wave-like phenomenon of this arrangement.  

3. Dynamics of Wave-Like Vortex Cloud Systems 

The three plateaus in southern Asia are left traces of geodynamics in geological 
history. It is difficult to infer the hierarchic events that have occurred in the his-
tory of the Earth from the traces (phenomena) left on the surface. To help un-
derstand possible orogenic events in geological history, we give a short time scale 
when one can observe and recognize events that occur with clouds and precipi-
tation in atmospheric motion. Although the two types of events occur on differ-
ent timescales and their compositions of matter are also different, we will see that 
they are both phenomena that occur in Earth’s fluids. 

https://doi.org/10.4236/ojg.2023.138037


W. H. Qian et al. 
 

 

DOI: 10.4236/ojg.2023.138037 834 Open Journal of Geology 
 

Figure 2 is a cloud image of multi-satellite observations. The cloud system 
shown occurs in the eastern Pacific Ocean north of the tropical equator and south 
of Mexico. In the wide Pacific Ocean, the movement of the atmosphere is domi-
nated by horizontal advection. The underlying surface of the atmosphere is a flat 
sea surface with no mountain terrain. If there is no influence of land-sea and 
mountain topography, the tropical convergence zone should be called the equa-
torial convergence zone. The northeasterly trade winds and the southeasterly trade 
winds on the ocean should converge on the equator. However, the long-observed 
convergence zone in climate is not along the equator, but around 8˚N - 10˚N in 
the eastern Pacific. This phenomenon has been explained by numerical model 
simulations [27] [28]. If the present-day terrain of the North and South Ameri-
can mountains is included, the tropical convergence zone simulated by the mod-
el is in the north of the equator on the eastern Pacific. When the mountain ter-
rain of the North and South American continents is removed from the model, 
the resulting convergence zone is along the equator. This numerical experiment 
explains how the topography of mountains permanently alters the symmetrical 
motion of the tropospheric circulation relative to the equator. This simulation 
also suggests that the shift of the convergence zone in Figure 1 north of the equa-
tor is also the result of the movement of the upper magma fluids being influ-
enced by the topographical roots of the thickened mountains.  

Climatically, the eastern part of the tropical convergence zone is more north-
ern position than that in western part. This phenomenon suggests that the loca-
tion of the western convergence zone is relatively less affected by the topography 
of the mountain range in North and South America. The instantaneous fluctua-
tions that occur in the convergence zone of horizontal airflows are called Rossby 
waves and are generated by the movement of the Earth’s atmosphere relative to 
the rotation of the Earth. This wave-like moving phenomenon is related to the  
 

 

Figure 2. Cloud systems (white areas) combined by multiple polar-orbiting satellite ob-
servations. The letters C1 - C3 indicate cloud systems forming on the south side of the 
wave-like convergence zone (red dashed line), and the letters A1 - A3 indicate cloudless 
areas forming on the north side. Arrows indicate low-level atmospheric trade wind air-
flows coming from both sides of the tropical convergence zone. 
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Coriolis force. The Coriolis force is zero at the equator, so there are no fluctua-
tions observed at the equator, and no typhoons and hurricanes are generated on 
the equator. The three wave-like cloud systems (letters C1, C2 and C3) in Figure 
2 are detected by satellites. Water vapor and heat are the highest on the equator 
due to more solar radiation. So, the three red arrows indicate the southeasterly 
warm-wet trade winds from the equator, while the three yellow arrows indicate 
the northeasterly cold-dry trade winds from higher latitudes. Affected by the 
Coriolis force in the Northern Hemisphere, the southeasterly warm-wet trade 
winds will produce cyclonic vortex, forming a low-pressure system. On the con-
trary, the northeasterly cold-dry trade winds will produce anticyclonic vortex, 
forming a high-pressure system. The low-pressure vortex corresponds to the con-
vergence of airflows with clouds and rain. High-pressure system corresponds to 
the dispersion of airflows with clear or cloudless weather. 

Multiple low-pressure vortices form near the tropical convergence zone, cor-
responding to the cloud and rain concentration area on the satellite cloud image. 
These contiguous low-pressure vortices and thermodynamic convective cloud 
systems are both hallmarks of the tropical convergence zone and bring heat and 
water vapor to the tropical convergence zone, forming planetary-scale updraft 
belts. This updraft radiates to both sides when it reaches the tropopause. Thus, a 
pair of Hadley cells are formed on both sides of the TCZ. The sinking airflows of 
Hadley cell form two cloudless high-pressure zones respectively near 15˚N and 
along the Equator in Figure 2. On the sea surface, the trade winds between the 
two high-pressure zones converge to form the tropical convergence zone. Inte-
rannual and decadal variations in the intensity of the Hadley cell exchange an-
gular momentum between the Earth and the atmosphere through the frictional 
torque and the mountain torque [29] [30]. The Hadley gyre on both sides limits 
the transform of atmospheric mass and material crossing the convergence zone. 
Such vertical cell also exists in the magma fluids, so there is also an exchange of 
angular momentum between the core and the magma (or mantle) [31]. The mass 
and material including the continental plates on both sides of the magma-fluid 
convergence zone are equal. The timescale of core-magma angular momentum 
exchange is longer. The changes in the geomagnetic poles can be reflected and 
recorded in the abnormal geomagnetic polarities crossing the mid-ocean ridges 
[32]. The two Hadley cells in the atmosphere occur only in the troposphere of 
about 10 km thick, while the magma fluid layer in the early Earth was several 
thousand kilometers, so that the vertical cells in it had a planetary-scale struc-
ture.  

The yellow and red arrows in Figure 2 indicate the trade wind airflows near 
the sea surface, including the climatological trade wind airflows and the anomaly 
airflows. The trade wind airflows on both sides of the tropical convergence zone 
are orthogonally converged. The shear stress of the collision between them is 
[26], 

( )2 2| A B
H A B A B

m mv v
r r

   = ⋅ ⋅ ×   
   

n nτ ,                (1) 
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where the signs An  and Bn  are two-unit vectors of centripetal forces when 
airflows collide. The shear stress Hτ  is perpendicular to the plane formed by 

A B×n n . Since An  and Bn  are parallel to the Earth’s surface, the shear stress 

Hτ  is perpendicular to the Earth’s surface and pointing up and down in two di-
rections. In other words, the two directions of shear stress are an uplifting force 
and subducting force, respectively. The shear stress modulus is, 

2 2| sinA B
H A B

m mv v
r r

τ θ   = ⋅   
   

,                  (2) 

where, θ  is the convergence or collision angle between two air parcels. It reaches 
the positive maximum when their collision angle is equal to 90˚ ( sin 90 1= ) 
while it reaches the negative maximum when their collision angle is equal to 
270˚ ( sin 270 1= − ). When they have an orthogonal collision with θ = 90 de-
grees, 

( ) ( )2 2 2 2 2| A B
HM A B A A B B

m mv v m v m v r
r r

τ    = ⋅ = ⋅   
   

.          (3) 

Otherwise, when their collision angle is larger or less than 90˚, the shear stress 
modulus will be reduced.  

4. Comparison of Wave-Like Systems in the Magma and  
Atmosphere 

It is interesting to compare the wave-like terrain systems and wave-like cloud 
systems that appear in Figure 1 and Figure 2, respectively. Figure 1 reflects the 
traces left by the Earth’s evolution to the present day, leaving traces of geological 
history. People have not experienced and are unlikely to experience in the future 
for the historical story shown in Figure 1. Figure 2 is what happened in the at-
mosphere and is also a trace left over from atmospheric history. But the traces in 
Figure 2 are stories or events that people can track and see again. Although nu-
merical weather prediction models have been developed, the ability to predict 
tropical storm intensity is still not so high. The reason is that the dynamic fluid 
models that simulate atmospheric motion especially extreme events lack the core 
dynamic framework and physical parameters. For example, it is not clear why 
the downdrafts in the central eye area of the super-strong tropical storms (super 
typhoons and hurricanes) contrast so strongly with the updrafts in the surround-
ing cloud-rain walls. People do not even know the source of the huge energy in 
tornadoes. If there is no such principle and description of energy sources in the 
weather forecasting model, then how can extreme weather events of various storms 
be predicted? 

In Equation (1), the left-hand side is the shear stress, which has magnitude 
and direction. On the right-hand side is the mass-energy density resulting from 
the collision of two air parcels (particles) or two magma blocks (continental 
plates). In high-energy physics, modern electron colliders use head-on or linear 
collisions that occur after accelerating electrons [33] [34]. A head-on collision of 
two particles is θ = 180 degrees so that the shear stress modulus in Equation (2) 
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is zero. A head-on collision can make the energy of two particles linearly supe-
rimposed, but it cannot allow two old particles to collide to form a new physical 
state. It cannot also vertically change the moving direction of particles. The or-
thogonal collision of two particles can form a new physical state of matter that is 
completely different from the original particles [35]. This orthogonal collision is 
a one-way process in which mass is converted into energy in a thermonuclear 
reaction. Therefore, we use the sign “=|” instead of the symbol “=” in the three 
equations. In the two sides of the sign “=|”, the values are equal, but there is no 
relationship of information exchange [36]. The two sides of the sign describe 
events that take place in two different worlds (universes). 

Equation (2) indicates that two old objects can collide at different angles, 
producing positive or negative shear stress modulus. The shear stress modulus in 
which orthogonal collisions occur between substances is the largest. Equation (1) 
indicates that the new particles with high-energy density can move upward and 
downward perpendicular to the ground relative to the horizontal convergence or 
collision of air or magma parcels. This could explain why houses and trees that 
enter horizontally in a tornado are shredded and made vertically abandoned. A 
closer look at the enormous abnormal energy of the torn material movement in 
a tornado is clear [37].  

Figure 1 shares many similarities with the events that occurred in Figure 2. 
The first similarity is that they both occur in the subtropical regions of the North-
ern Hemisphere, where magma fluids and atmospheric fluids are subjected to 
the same direction of Coriolis forces when they move relative to the Earth. The 
second similarity is that they are the same spatial scale and arrangement. The 
first difference is that the time scale is different, one is a historical event of nearly 
100 million years, and the other is an event that can be repeated for several tens 
of hours. The second difference is that one is the magma fluids in the Earth’s in-
terior and the other is the atmospheric fluids. The third difference is their mov-
ing directions of magma fluids and atmospheric fluids on both sides of their 
tropical convergence zone. We believe that the collision of two-type Earth fluids 
on their tropical convergence zone follows the same law of Equation (1). 

According to the law of Equation (1), the collision of airflows moving from 
near the equator towards the tropical convergence zone in the eastern Pacific 
Ocean with airflows coming from the north side will form a new vortex in which 
the updrafts will form clouds and cause rain. The result is several vortex cloud 
systems arranged along the tropical convergence zone and observed by satellites, 
as shown in Figure 2. In the vortex cloud system, there will also be violent up-
drafts and sinking airflows, so that the cloud system is not evenly distributed in 
space. 

Similarly, according to the law of Equation (1), the three plateaus that appear 
on the current landscape of southern Asia and other surrounding geomorpho-
logical features can also be explained. In the early Earth stages of the geologic 
evolution, the upper magma fluids on the north side of the tropical convergence 
zone moved southeastward, splitting the pristine crust near the North Pole, and 
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driving the split continental plates to move southeastward. The upper magma 
fluids on the south side of the tropical convergence zone moved northeastward, 
splitting the pristine crust near Antarctica, and driving the split continental plates 
to drift northeastward. In the Southern Hemisphere, drifted plates include not 
only the Indian Plate and the Arabian Plate, but also the African Plate and the 
South American Plate. They all drifted simultaneously to reach the southern side 
of the tropical convergence zone. In the Northern Hemisphere, only the Eura-
sian Plate drifted southeastward to the place. The continental plates on either 
side of the tropical convergence zone were driven by the underlying magma flu-
ids. The force of horizontal drift does not lie in the continental plate itself, but in 
the directional drive of the underlying magma fluids to the plate. 

Both the Indian and Arabian plates are located on the northeast side of the 
Africa continental plate, while the islands of Southeast Asia are located on the 
southeast side of the Asian continental plate. Their current positions relative to 
the tropical convergence zone suggest that the directionality of continental drift 
is the result of underlying magma fluids driven. Under the continuous driving of 
the upper magma fluids, the African Continent with the Indian Plate and the 
Arabian Plate moved northeastward while the Eurasian Continent moved sou-
theastward, so that we can explain the uplift of the Tibetan Plateau, the Iranian 
Plateau, and the Armenian Plateau. The energy of the three-plateau uplifts comes 
mainly from the continuous orthogonal collision of the underlying magma flu-
ids. The geopotential height of current mountains above sea level is the geopo-
tential energy stored by magma fluid collisions at that time. This large-scale 
geopotential energy of plateaus cannot be explained by the mantle plume hypo-
thesis.  

According to Equations (1) and (2), the two vertical convection directions of 
the shear stress and the positive or negative value of the shear stress modulus 
determine where plateaus rise and where plates subduct. Based on the totality of 
the initial Eurasian Continent drift and the totality of the initial African Conti-
nent drift with surrounding islands (or peninsulas), it is easy to explain the mul-
tiple topographic fluctuations and energy sources that occurred between the Ti-
betan Plateau and Lake Baikal. In this wide region, there is concentrated anoma-
ly energy from the horizontal relative motion collision of continental plates, as 
well as is concentrated anomaly energy from the horizontal relative movement 
of the upper magma fluids. 

Over the hundreds of millions of years since the onset of geological evolution, 
the core-magma angular momentum exchange has led to multiple-time changes 
in the direction of magma fluid motions. During the first accelerated rotation of 
the core, the magma fluids moved westward and poleward affected by the Cori-
olis force. Thus, the continental plates on both sides of the tropical convergence 
zone drifted westward and polar ward. The continental plate of Africa drifted 
southwestward to form the Mediterranean Sea. The main body of the Indian 
Plate is located on the tropical convergence zone due to that the northern part 
has undergone a subduction collision, so it has not left the southern edge of the 

https://doi.org/10.4236/ojg.2023.138037


W. H. Qian et al. 
 

 

DOI: 10.4236/ojg.2023.138037 839 Open Journal of Geology 
 

Asian continent. The Arabian Plate drifted southwestward, forming the Persian 
Gulf. The Red Sea is formed by the drift of the African Plate relative to the Ara-
bian Plate driven by the upper magma fluids. From the back-and-forth drift of 
plates, the northwest side of the Arabian Plate drifted with less distance than that 
its southeast side relative to the tropical convergence zone. Morphologically, the 
Arabian Plate has a counterclockwise rotational drift relative to the northwest 
side. 

Comparing the three cloud systems along the atmospheric tropical conver-
gence zone in the eastern Pacific Ocean in Figure 2, we can look at the three 
plateaus arranged along the magma tropical convergence zone in southern Asia 
in Figure 1. The corresponding position (marked by C) of the three troughs 
in Figure 1 resembles the three low-pressure circulation systems in Figure 2. 
The topographic valleys and plateaus appear in southern Asia. The high- and 
low-pressure circulation systems occur in the tropical Pacific Ocean. They all are 
the results or extreme events of orthogonal collision shear stress driven by dif-
ferent Earth’s fluids. The similarity along the tropical convergence zone with the 
anomaly events occurred in Figure 1 and Figure 2 is not an accidental pheno-
menon, but the nature of fluid motion on the rotating Earth. 

5. Calculation of Example Shear Stress Modulus 

There are two types of meteorological satellites circling the Earth, the polar-orbiting 
satellites, and geostationary satellites. The latter is located above the equator and 
can continuously observe cloud systems within a certain range below the satel-
lite. The polar-orbiting satellite orbits the Earth’s north and south poles at rela-
tively low altitudes, and the resolution of observations is high, but it is separated 
by several longitude black bands of cloud images as shown in Figure 3(a). The 
combined cloud image in Figure 3(a) is the observed result of four times around 
the pole. There are four narrow black bands without being observed. Figure 2 is 
a synthesis of observations from multiple polar-orbiting satellites. While it com-
pensates for the black bands in Figure 3(a), the need for correction and docking 
of data between different satellite observations also introduces errors.  

Figure 3(a) is a polar-orbiting satellite cloud image observed around 18:00 
UTC on 2 June 2021, which indicates the four cloud system positions C1 - C4. 
Correspondingly, four cloudless positions A1 - A4 are marked on the north side 
of the red dashed line. We hope to calculate the shear stress of the anomaly 
winds using the lower atmospheric airflows at the corresponding time and in-
vestigate the ability to indicate the cloud systems in Figure 3(a). The winds used 
in this analysis with spatial resolution of 0.25 latitude-longitude degrees are 
downloaded from the fifth generation ECMWF atmospheric reanalysis (ERA5) 
data at 850 hPa at 18:00 UTC on 14 July 2020 and on 22 June 2021. The shear 
stress modulus of anomaly winds is calculated using Equation (2), taking the 
mass is 1 and considering the direction of the anomaly airflows. When two 
anomaly airflows converge towards a point, the shear stress modulus needs to  
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Figure 3. (a) Polar-orbiting satellite cloud image and (b) shear stress modulus (shading, 
m4∙s−4) derived from 850 hPa anomaly winds at 18:00 UTC on 14 July 2020. In (a), the il-
lustration is like in Figure 2. In (b), the red dashed line indicates the tropical convergence 
zone of observed winds at 850 hPa, and the letter C indicates the large center of shear 
stress modulus. 
 
consider the angle between the two anomaly airflows. If the angle is less than 180 
degrees, the shear stress modulus is a positive, otherwise, a negative if the angle 
is greater than 180 degrees. The positive and negative values of the shear stress 
modulus separate the directions of shear stress at that point. When the angle is 
90 degrees (or 270 degrees), the shear stress modulus reaches the positive (or 
negative) maximum. 

The hourly anomaly airflows or anomaly winds are calculated depending on 
the hourly climatological winds. The hourly climatology can be estimated by av-
eraging reanalysis data for a variable υ at time t (24 h a day) on calendar date d 
over M years, 

( ) ( ) ( ),1 , , ,
, , , d y

M
y

d

v p t
v p t

M

λ ϕ
λ ϕ ==

∑
 ,                (4) 

where year y runs from 1 to M (M ≥ 30 years), while λ, φ, and p denote longi-
tude, latitude. and pressure level, respectively. When M is large enough, the es-
timated climatology should be a static state under thermodynamic equilibrium 
of the Earth-atmosphere system, which is only forced by the solar radiation and 
surface conditions [38]. The hourly climatology contains the diurnal cycle and 
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the annual cycle. Usually, the ERA reanalysis data are used with M = 30 years 
(1981-2010), which are available four times per day at 6-h intervals. Once the 
climatology is known, an anomaly ( ) ( ), , , ,d yv p tλ ϕ′  can be extracted from a total 
or observed variable ( ) ( ), , , ,d yv p tλ ϕ  by using Equation (4) and subtracting 
climatology ( ), , ,dv p tλ ϕ . It also means that the observed variable is the sum of 
climatology and anomaly, 

( ) ( ) ( ) ( ) ( ), ,, , , , , , , , ,dd y d yv p t v p t v p tλ ϕ λ ϕ λ ϕ′= + .         (5) 

In Figure 3(b), the black arrows indicate the observed wind direction, and the 
speed (arrow length) is given by the reanalysis data on the 850 hPa layer. The red 
dashed line is the tropical convergence zone of low-level observed winds. The 
shadow in Figure 3(b) is the shear stress modulus calculated by the anomaly 
winds using Equation (2). Four wave-like shading areas along the tropical con-
vergence zone are the shear stress modulus generated by the collision of the 
anomaly airflows. In Figure 3(b), the tropical convergence zone is well outlined 
the north boundary of cloud systems in Figure 3(a). The four large centers of 
shear stress modulus calculated by the anomaly winds in Figure 3(b) corres-
pond to the four cloud systems observed by the satellite in Figure 3(a). 

Figure 4 is another example of a cloud image and the shear stress modulus of 
anomaly winds at 18:00 UTC on 22 June 2021. From the polar-orbiting satellite 
cloud image (Figure 4(a)), there are five cloud systems (C1 - C5) located on the  
 

 

Figure 4. Same as Figure 3, but with (a) polar-orbiting satellite image and (b) 850 hPa 
shear stress modulus at 18:00 UTC on 22 June 2021. 

https://doi.org/10.4236/ojg.2023.138037


W. H. Qian et al. 
 

 

DOI: 10.4236/ojg.2023.138037 842 Open Journal of Geology 
 

south side of the red dashed line, while on the north side there are four cloudless 
areas (A1 - A4). The tropical convergence zone of observed airflows with five 
shading areas of shear stress modulus in Figure 4(b) is consistent with those 
outlined line of the satellite image in Figure 4(a). Critically, the five centers of 
shear stress modulus calculated from the anomaly winds in Figure 4(b) provide 
a good indication of the five cloud systems observed by the satellite in Figure 
4(a). However, in some positions, the large shear stress modulus does not cor-
respond completely to the cloud system, because the formation of cloud systems 
in the atmosphere is not only determined by the anomaly airflows at 850 hPa 
layer, but also related to the local atmospheric water vapor content. The results 
are better if we calculate and integrate shear stresses at multiple layers at each 
spatial point. Therefore, such dynamic mechanisms need to be introduced in 
future weather forecasting models. 

Using the hourly observation of winds, we can determine the tropical conver-
gence zone of the airflows in the Pacific Ocean, and we can also calculate the 
shear stress modulus of the anomaly winds using Equation (2). The large centers 
of the shear stress modulus correspond to the cloud systems on the satellite im-
age. Therefore, during early geological evolution period, the current mantle should 
be the magma fluid layer of the Earth, leaving only the current crust and core as 
solid layers. Under such a vertical circle structure, using a similar atmospheric 
dynamic model and introducing the above dynamic mechanism of anomaly-fluid 
collision, we can also simulate the formation of three plateaus in southern Asia 
and the location of the southern valleys. 

6. Results and Discussion 

The Tibetan Plateau, the Iranian Plateau, and the Armenian Plateau, which have 
the highest east-west oriented elevations in southern Asia, are the result of the 
directional driving and the orthogonal colliding of the upper magma fluids in 
the early stage of the Earth’s geological evolution. The geo-rotational deflection 
force caused by the eastward movement of the upper magma fluids has a com-
ponent leaving the poles, so the magma fluids drive the pristine continent in the 
Northern Hemisphere to split and drift southeastward, and the pristine conti-
nent in the Southern Hemisphere to split and drift northeastward. When these 
continental plates drift to the tropical convergence zone, a continuous orthogonal 
collision occurs between the upper magma fluids and the plates from two sides 
at the same time. Since the location of the magma-fluid tropical convergence 
zone is located north of the equator, the results of the convergence or collision of 
continental plates form a series of wave-like plateaus on the north side of the 
tropical convergence zone and a series of wave-like valleys on the south side. 
According to the shear stress of the orthographic collision of magma fluids and 
continental plates, the geopotential energy of the orthographic collision is the 
greatest when the Tibetan Plateau is formed, so that the mountain range is the 
highest and the mountain root is the deepest. The fluid motion on both sides of 
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the magma-fluid tropical convergence zone has anomaly characteristics, show-
ing local anomaly circulation in magma fluids. Multiple anomaly circulation sys-
tems in magma fluids are collided along large-scale convergence zones, resulting 
in the wave-like distribution of shear stress modulus. This explains the step-by-step 
and east-west oriented distribution from the Tibetan Plateau to the Iranian Pla-
teau and the Armenian Plateau, which is also a stepwise distribution of geopo-
tential energy. 

There is a perennial convergence zone of lower atmospheric movements (sou-
theasterly and northeasterly trade winds) in the tropical northeastern Pacific 
Ocean. In the tropospheric atmosphere over relatively flat oceans, there are ano-
malies superimposed on the climate trade winds in the atmospheric movement 
at each moment. Multiple cyclonic cloud systems will be arranged on the south-
ern side of the tropical convergence zone, while multiple anticyclonic cloudless 
regions will be arranged on the northern side. The cloud systems observed by 
satellites are the product of anomaly energy release and water vapor condensa-
tion in the atmosphere under the orthogonal collision of anomaly airflows. Ac-
cording to the physical nature of shear stress, the result of orthogonal collisions 
of matter forms a new physical state. Therefore, the material composition of the 
Tibetan Plateau, the Iranian Plateau and the Armenian Plateau is no longer pri-
mitive continental crust material. 

To confirm the above theoretical inference, we used the observed winds at 850 
hPa to map the tropical convergence zone of the trade winds in the tropical Pa-
cific Ocean and calculated the shear stress modulus of the anomaly winds. The 
calculations show that the intensity and location of the shear stress modulus of 
the anomaly airflows can indicate the wave-like cloud systems observed by satel-
lites. The content of daily weather forecasts is to know the location and intensity 
of present and future cloud systems. These cloud systems that occur in the at-
mosphere are like a series of plateaus forming on the Earth’s surface. In the early 
stage of geological evolution, the orthogonal collision of anomaly magma fluids 
along the tropical convergence zone is also the fundamental dynamic mechan-
ism of plateau topography formation. The directional movement of the upper 
magma fluids drove the separation of the two pristine continents near the two 
polar areas. Multiple reciprocating drifts of continental plates driven by magma 
fluids form orogeny at the edge of plates. 

Based on the theoretical results and data calculation products in this paper, we 
hope to introduce the dynamic mechanism of anomaly airflow collision in the 
numerical weather prediction model. Models that introduce an orthogonal colli-
sion mechanism of airflows have the potential to simulate and predict various 
extreme weather events, especially the anomaly energy of extreme weather events. 
Similarly, orthogonal collisions of magma fluids need to be introduced into geo-
dynamic models. Only in this way, one can simulate the plateaus, mountains and 
valleys formed in geological history, and truly reflect the historical geodynamic 
process of their formation. Only in this way, can the mechanism of orthogonal 
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collision dynamics be introduced into mantle convective models in the future to 
predict local earthquake and volcanic activity. 
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